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DETAILED ACTION 

1 . This action is in response to the papers filed December 27, 2005. Currently, 
claims 1-7 are pending. Claims 5-6 have been withdrawn as drawn to non-elected 
subject matter. 

2. All arguments have been thoroughly reviewed but are deemed non-persuasive 
for the reasons which follow. This action is made FINAL. 

3. Any objections and rejections not reiterated below are hereby withdrawn . 



Maintained Rejections 

Election/Restrictions 

4. Applicant's election of Group I, Claims 1-4, 7 in the paper filed December 27, 
2005 is acknowledged. Because applicant did not distinctly and specifically point out 
the supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). 

The requirement is still deemed proper and is therefore made FINAL. 
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Priority 

5. This application claims priority to Japanese document 2002-292122, filed 
October 4, 2002. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



6. Claims 1-4, 7-8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Fodor et al. (US Application 2001/0053519, December 20, 2001). 

A recitation of the intended use of the claimed invention must result in a 
structural difference between the claimed invention and the prior art in order to 
patentably distinguish the claimed invention from the prior art. If the prior art structure is 
capable of performing the intended use, then it meets the claim. 

Fodor teaches oligonucleotide arrays comprising every 10-mer (less than 100- 
mer)(limitations of Claim 3, 7). Fodor teaches the regions containing individual probes 
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may be very small, usually less than about 100um x 100um, more usually less than 
about 50um x50um (para 123)(limitations of Claim 2). Fodor teaches many attachment 
of nucleotides to solid support mechanisms including the direct attachment of 
polynucleotides to cellulose by a method involving specific activation of the terminal 
monosubstituted phosphate or polyphosphate of the polynucleotide by a water 
soluble carbodiimide (para 78)(limitations of Claim 4). 

A 10-mer array would inherently comprises an oligonucleotide sequence 
complementary to or identical to a nucleotide sequence in which all of C other than C's 
in all CpG dinucleotides are replaced with T's and an oligonucleotide sequence 
complementary to or identical to a nucleotide sequence corresponding to a target 
sequence in which all of C's are replaced with T's. 
Response to Arguments 

The response traverses the rejection. The response asserts the claim has been 
amended to require that the oligonucleotide-immobilized substrate of the present 
invention has at least one pair of oligonucleotides which hybridize to target sequence 
that contains plural CpG dinucleotides. The response further asserts that while Fodor 
disloses an oligonucleotide-immobilized microarray, the immobilized oligonucleotides 
are random oligonucleotides and not pairs of oligonucleotides. This argument has been 
considered but is not convincing because each of the possible oligonucleotides on the 
Fodor array have the other members of the pair on the array. Since the array is a 
complete 10-mer array every possible 10-mer is on the array and every possible pair is 
on the array. The instant claims do not require any requirement for proximity of the 
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oligonucleotides. Thus for the reasons above and those already of record, the rejection 
is maintained. 

7. Claims 1 , 3, 8 are rejected under 35 U.S.C. 102(b) as being anticipated by Berlin 
(WO 01/38565, May 31, 2001) as evidenced by Berlin (US 6,936,419 B1, August 30, 
2005). 

The WO01/28565 document is in German, therefore the US 371 equivalent is 
deemed a translation for the WO document. 

A recitation of the intended use of the claimed invention must result in a 
structural difference between the claimed invention and the prior art in order to 
patentably distinguish the claimed invention from the prior art. If the prior art structure is 
capable of performing the intended use, then it meets the claim. 

Berlin teaches oligomer arrays with PNA and/or DNA oligomers on a surface. 
Berlin teaches an oligomer array with PNA (peptide nucleic acids) and/or DNA 
oligomers on a surface, comprising at least 100 different oligomers of between 6 and 20 
monomers or nucleobases, whereby at least 75% of said oligomers comprise at least 
one sequence of the general formula DDCGDD or of the general formula DDTGDD or of 
the general formula HHCGHH or of the general formula HHCAHH, wherein H indicates 
one of the bases: adenine (A), cytosine (C), or thymine (T) and D represents one of the 
bases: adenine (A), guanine (G) or thymine (T), and wherein the site of the oligomers 
on the surface is correlated with the sequence of the oligomers. The arrays are used for 
the detection of cytosine methylations in genomic DNA. Berlin teaches the it is 
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preferred that each oligomer, which contains a CG sequence, an analogous oligomer is 
immobilized, which is distinguished from said [CG] oligomer only by the fact that it 
contains a TG or a CA instead of the CG sequence (col. 5, lines 1-5). Oligomer arrays 
are particularly suitable for the detection of cytosine methylations in genomic DNA (col. 
5, lines 30-35). Since the sequences on the oligomer array are known, a conclusion on 
the methylation of the cytosine present on the original DNA is possible (col. 6, lines 60- 
65). 

Response to Arguments 

The response traverses the rejection. The response asserts Berlin does not 
teach a device for CpG dinucleotides at a plurality of sites. This argument has been 
considered but is not convincing because Berlin teaches an arrangement of at least 100 
different oligomers each of which contains at least one of the methylation sequences 
(col. 5, lines 64-66). Moreover, Berlin teaches that after the amplification, this leads to 
different sequences, which then bind to different sites of the oligomer array, at which 
complementary sequences are present. This clearly illustrates the capture probes 
immobilized on the oligomer array hybridize or bind to different methylation sequences 
from the amplified product. Since amplified products require adjacency between the 
sequence, these sequences are adjacent CpG island sequences, as required by the 
instant claims. Berlin concludes that "since the sequences on the oligomer array are 
known, a conclusion on the methylation of the cytosine present on the original DNA is 
possible (col. 6, lines 60-65)." 
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Thus for the reasons above and those already of record, the rejection is 
maintained. 



8. Claims 1 , 3, 8 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Garner et al. (US Publication 2003/0152950 A1, August 14, 2003). 

A recitation of the intended use of the claimed invention must result in a 
structural difference between the claimed invention and the prior art in order to 
patentably distinguish the claimed invention from the prior art. If the prior art structure is 
capable of performing the intended use, then it meets the claim. 

Garner teaches identification of chemically modified polymers. 
As seen in Figure 7, a 190bp region of the p16 promoter region is detailed and each of 
the CG regions are numbered for analysis (para 22). Garner teaches one set of 
features was a standard re-sequencing tiling for the sequence expected without 
methylation (i.e. all Cs converted to T). The other set was a standard re-sequencing 
tiling for the sequence expected with methylation of every C in each CpG step. The set 
of probes used in the array appear in Table 1 (para 57). 

Garner teaches probe design by analysis of the sequence file. A probe list is 
created from the complementary sequence and every base is queried. One method for 
analysis, the first probe starts at position X and extended a number of bases, N. The 
next probe starts at position X+1 and extends N bases also (para 60). Where multiple 
CpG islands are on one probe, every possible combination of methylation sites from the 



f 

Application/Control Number: 10/677,853 Page 8 

Art Unit: 1634 

parent probe must be created (para 61). For the promoter region of p16, the region 
contains 36 cytosines, as seen in Figure 7. Each of these cytosines are depicted in 
Table 2 where 16 cytosines are within CpG dinucleotides and 20 cytosines are not 
within CpG dinucleotides (para 84). The array was generated using 21 base probes 
(limitations of Claim 3, 7). Each 21 nucleotide probe is complementary to the sequence 
surrounding cytosine number 1 , with a different base for each probe in apposition to 
cytosine number 1 . As seen in Table 2, each cytosine was queried. Cytosines not part 
of a CpG were used as an internal standard for unmethyalted position (para 89). 
Response to Arguments 

The response traverses the rejection. The response asserts the claims are 
drawn to methods based upon detection of a plurality of CpG's while the method of 
Garner teaches detection of each CpG individually. This argument has been 
considered but is not convincing because the claims of the instant application are drawn 
to products, oligonucleotide-immobilized substrates. These substrates do not require 
either individual or simultaneous detection. 

Moreover, Garner teaches that additional position query probe partners may 
be required if multiple CpG islands are on one probe. Garner teaches "in this case 
every possible combination of methylation sites from the parent probe must be created 
(para 61 ). Furthermore, the claims of Garner specifically illustrate the analysis of more 
than one cytosines. The claims are specifically drawn to analysis of one or more CpG 
sites. Moreover, Garner teaches that many different CpG sites may be simultaneously 
queried with an array of many oligonucleotide probes (para 83). Therefore, the 
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response's argument that Garner teaches detection of each CpG individually does not 
appear to be consistent with the teachings of Garner. 

The amendments to the claims to require that the capture oligonucleotides 
correspond to a plurality of adjacent CpG islands may be broadly construed one of two 
ways. 

Situation A: 

X X 

X X 

or 

Situation B: 

X 

X 

During patent examination, the claims are given the broadest reasonable 
interpretation consistent with the specification. See In re Morris, 127 F.3d 1048, 44 
USPQ2d 1023 (Fed. Cir. 1997). See MPEP § 2111 -§ 2116.01 for case law 
pertinent to claim analysis. 

Thus for the reasons above and those already of record, the rejection is 
maintained. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

10. Claims 2, 4, 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Berlin (WO 01/38565, May 31 , 2001 ) as evidenced by Berlin (US 6,936,419 B1 , August 
30, 2005) in view of Fodor et al. (US Application 2001/0053519, December 20, 2001). 

The WO01/28565 document is in German, therefore the US 371 equivalent is 
deemed a translation for the WO document. 

A recitation of the intended use of the claimed invention must result in a 
structural difference between the claimed invention and the prior art in order to 
patentably distinguish the claimed invention from the prior art. If the prior art structure is 
capable of performing the intended use, then it meets the claim. 

Berlin teaches oligomer arrays with PNA and/or DNA oligomers on a surface. 
Berlin teaches an oligomer array with PNA (peptide nucleic acids) and/or DNA 
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oligomers on a surface, comprising at least 100 different oligomers of between 6 and 20 
monomers or nucleobases, whereby at least 75% of said oligomers comprise at least 
one sequence of the general formula DDCGDD or of the general formula DDTGDD or of 
the general formula HHCGHH or of the general formula HHCAHH, wherein H indicates 
one of the bases: adenine (A), cytosine (C), or thymine (T) and D represents one of the 
bases: adenine (A), guanine (G) or thymine (T), and wherein the site of the oligomers 
on the surface is correlated with the sequence of the oligomers. The arrays are used for 
the detection of cytosine methylations in genomic DNA. Berlin teaches the it is 
preferred that each oligomer, which contains a CG sequence, an analogous oligomer is 
immobilized, which is distinguished from said [CG] oligomer only by the fact that it 
contains a TG or a CA instead of the CG sequence (col. 5, lines 1-5). Oligomer arrays 
are particularly suitable for the detection of cytosine methylations in genomic DNA (col. 
5, lines 30-35). Since the sequences on the oligomer array are known, a conclusion on 
the methylation of the cytosine present on the original DNA is possible (col. 6, lines 60- 
65). 

Berlin does not specifically teach dot size or means for immobilization. 

However, Fodor teaches oligonucleotide arrays. Fodor teaches the regions 
containing individual probes may be very small, usually less than about 100um x 
100um, more usually less than about 50um x50um (para 123)(limitations of Claim 2). 
Fodor teaches many attachment of nucleotides to solid support mechanisms including 
the direct attachment of polynucleotides to cellulose by a method involving specific 
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activation of the terminal monosubstituted phosphate or polyphosphate of the 
polynucleotide by a water soluble carbodiimide (para 78)(limitations of Claim 4). 

Therefore, the ordinary artisan would have been motivated to have used very 
small regions for placing the probe regions of Berlin for the expected results of Fodor. 
Fordor specifically teaches the very small feature sizes allows very large numbers of 
probes to be located in very small regions for high throughput screening. The ordinary 
artisan would have been motivated to have used very small regions for immobilization 
of probes to facilitate the high density arrays. 

Moreover, the ordinary artisan would have been motivated to have immobilize 
the capture oligonucleotides of Berlin via carbodiimide groups taught by Fodor. Fodor 
teaches numerous binding immobilization methods including via carbodiimide groups 
which allows the specific immobilization. 
Response to Arguments 

The response traverses the rejection. The response asserts that the array of 
Berlin detectes cytosine methylation individually in contrast to the instant invention (see 
response page 8). This argument has been considered but is not convincing because 
the instant claims are drawn to products, not methods. The products of Berlin and 
Fodor each are directed to multiple capture probes which meet the limitations of the 
instant claims. 

The response asserts that "a key feature fo the presently claimed invention is 
based upon Applicant's discovery that CpG islands tend to be either methylated or not. 
This argument has been thoroughly reviewed but not deemed persuasive because the 
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instant claims are drawn to products comprising oligonucleotides. Each of Berlin and 
Fodor are directed to oligonucleotide immobilized substrates which meet the limitations 
of the instant claims. 

Thus for the reasons above and those already of record, the rejection is maintained. 

1 1 . Claims 2, 4, 7 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Garner et al. (US Publication 2003/0152950 A1, August 14, 2003) in view of Fodor et al. 
(US Application 2001/0053519, December 20, 2001). 

A recitation of the intended use of the claimed invention must result in a 
structural difference between the claimed invention and the prior art in order to 
patentably distinguish the claimed invention from the prior art. If the prior art structure is 
capable of performing the intended use, then it meets the claim. 

Garner teaches identification of chemically modified polymers. 
As seen in Figure 7, a 190bp region of the p16 promoter region is detailed and each of 
the CG regions are numbered for analysis (para 22). Garner teaches one set of 
features was a standard re-sequencing tiling for the sequence expected without 
methylation (i.e. all Cs converted to T). The other set was a standard re-sequencing 
tiling for the sequence expected with methylation of every C in each CpG step. The set 
of probes used in the array appear in Table 1 (para 57). 

Garner teaches probe design by analysis of the sequence file. A probe list is 
created from the complementary sequence and every base is queried. One method for 
analysis, the first probe starts at position X and extended a number of bases, N. The 
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next probe starts at position X+1 and extends N bases also (para 60). Where multiple 
CpG islands are on one probe, every possible combination of methylation sites from the 
parent probe must be created (para 61). For the promoter region of p16, the region 
contains 36 cytosines, as seen in Figure 7. Each of these cytosines are depicted in 
Table 2 where 16 cytosines are within CpG dinucleotides and 20 cytosines are not 
within CpG dinucleotides (para 84). The array was generated using 21 base probes 
(limitations of Claim 3, 7). Each 21 nucleotide probe is complementary to the sequence 
surrounding cytosine number 1 , with a different base for each probe in apposition to 
cytosine number 1 . As seen in Table 2, each cytosine was queried. Cytosines not part 
of a CpG were used as an internal standard for unmethyalted position (para 89). 
Garner does not specifically teach dot size or means for immobilization. 
However, Fodor teaches oligonucleotide arrays. Fodor teaches the regions 
containing individual probes may be very small, usually less than about 100um x 
100um, more usually less than about 50um x50um (para 123)(limitations of Claim 2). 
Fodor teaches many attachment of nucleotides to solid support mechanisms including 
the direct attachment of polynucleotides to cellulose by a method involving specific 
activation of the terminal monosubstituted phosphate or polyphosphate of the 
polynucleotide by a water soluble carbodiimide (para 78)(limitations of Claim 4). 

Therefore, the ordinary artisan would have been motivated to have used very 
small regions for placing the probe regions of Garner for the expected results of Fodor. 
Fordor specifically teaches the very small feature sizes allows very large numbers of 
probes to be located in very small regions for high throughput screening. The ordinary 
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artisan would have been motivated to have used very small regions for immobilization 

of probes to facilitate the high density arrays. 

Moreover, the ordinary artisan would have been motivated to have immobilize 

the capture oligonucleotides of Garner via carbodiimide groups taught by Fodor. Fodor 

teaches numerous binding immobilization methods including via carbodiimide groups 

which allows the specific immobilization. 
Response to Arguments 

The response traverses the rejection. The response asserts that Garner teaches 
additional query probe partners are required if multiple CpG islands are on one probe. 
This argument has been considered but is not convincing because the claims 
encompass more than one capture oligonucleotides to capture the information on the 
plurality of adjacent CpG islands. 

The amendments to the claims to require that the capture oligonucleotides 
correspond to a plurality of adjacent CpG islands may be broadly construed one of two 
ways. 

Situation A: 



X 



X 



X 



X 



or 

Situation B: 



X 
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During patent examination, the claims are given the broadest reasonable 
interpretation consistent with the specification. See In re Morris, 127 F.3d 1048, 44 
USPQ2d 1023 (Fed. Cir. 1997). See MPEP § 2111 - § 2116.01 for case law 
pertinent to claim analysis. 

Thus for the reasons above and those already of record, the rejection is 
maintained. 



Conclusion 

12. No claims allowable over the art. 

1 3. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Jeanine Goldberg whose telephone number is 
(571) 272-0743. The examiner can normally be reached Monday-Friday from 7:00 a.m. 
to 4:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ram Shukla, can be reached on (571) 272-0735. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

The Central Fax Number for official correspondence is (571) 273-8300. 




Primary Examiner 

August 22, 2006 



